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A chip arrangement is provided which comprises a carrier; 
and at least two chips arranged over the carrier, wherein a 
continuous insulating layer is arranged between the at least 
two chips and between the carrier and at least one of the at 
least two chips. 
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CHIP ARRANGEMENT AND METHOD OF 
MANUFACTURING THE SAME 

TECHNICAL FIELD 

Various embodiments relate to a chip arrangement and to a 
method of manufacturing a chip arrangement. 

BACKGROUND 

Methods of manufacturing chip arrangements, in particu 
lar multi-chip arrangements, are well known in the art. In the 
case of multi-chip arrangements, a plurality of chips is typi 
cally arranged side-by-side or chip-by-chip and contacted by 
contact lines, conductors, bonding wires or the like. In Such 
multi-chip arrangements the electrical insulation between the 
single chips is very important in order to maintain the opera 
tion of the chip arrangement. Therefore, a method of manu 
facturing a multi-chip arrangement providing Sufficient insu 
lating between the different chips is needed. 

SUMMARY 

Various embodiments provide a chip arrangement com 
prising a carrier; and at least two chips arranged over the 
carrier; wherein a continuous insulating layer is arranged 
between the at least two chips and between the carrier and at 
least one of the at least two chips. 

Furthermore, various embodiments provide a chip arrange 
ment comprising a carrier, a first chip arranged on the carrier; 
and a second chip arranged on a continuous insulating layer 
and beside the first chip, wherein the continuous insulating 
layer is arranged on the first chip. 

Moreover, various embodiments provide a method for 
manufacturing a chip arrangement, the method comprising 
arranging a first chip on a carrier, arranging a second chip on 
a continuous insulating layer, and arranging the continuous 
insulating layer on the first chip arranged on the carrier. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, like reference characters generally refer to 
the same parts throughout the different views. The drawings 
are not necessarily to Scale. Instead emphasis is generally 
being placed upon illustrating the principles of the invention. 
In the following description, various embodiments are 
described with reference to the following drawings, in which: 

FIG. 1A to FIG. 1H show steps of a manufacturing method 
of a chip arrangement according to an exemplary embodi 
ment. 

FIG. 2 shows a part of an alternative method of manufac 
turing method of a chip arrangement. 

FIG.3 shows a simplified flowchart of a method of manu 
facturing a chip arrangement. 

DETAILED DESCRIPTION 

In the following further exemplary embodiments of a semi 
conductor device and a method of manufacturing a semicon 
ductor device will be explained. It should be noted that the 
description of specific features described in the context of one 
specific exemplary embodiment may be combined with oth 
ers exemplary embodiments as well. 
The word “exemplary' is used herein to mean “serving as 

an example, instance, or illustration'. Any embodiment or 
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2 
design described herein as "exemplary' is not necessarily to 
be construed as preferred or advantageous over other embodi 
ments or designs. 

Various embodiments provide a chip arrangement and a 
method of manufacturing a chip arrangement comprising at 
least two chips arranged on a carrier or chip carrier and 
comprising a continuous insulating layer arranged between a 
first one of the at least to chips and a second one of the at least 
two chips. 

In particular, one of the at least two chips may be a power 
chip and the other one may be a logic chip. In particular, the 
continuous insulating layer may be a dielectric foil, which 
may have a thickness in a range between 2 micrometer and 
100 micrometer, preferably in the range between 5 microme 
ter and 50 micrometer. For example the continuous insulating 
layer may be formed by chemical vapor deposition. 

It should be noted that the continuous insulating layer may 
be arranged or placed directly on the first chip or additional 
elements or layers may be arranged between the first chip and 
the continuous insulating layer. 

In the method for manufacturing a chip arrangement the 
continuous insulating layer may be particularly arranged on 
the first chip in Such away that the continuous insulating layer 
is arranged between the second chip and the carrier. In par 
ticular, a plurality of first chips, e.g. at least two, may be 
placed or arranged on the carrier, e.g. on the carrier and/or 
fixed to the carrier by a solder or adhesive, and/or a plurality 
of second chips may be placed on the continuous insulating 
layer, e.g. a dielectric foil. Preferably, the plurality of first 
chips and/or second chips may be placed side-by-side to each 
other on the carrier and continuous insulating layer, respec 
tively. It should be mentioned that the terms “first chip” and 
“second chip” do not necessarily mean that the first chip and 
the second chip are different in functionality. The terms rather 
relate to the fact that the first chip(s) is/are placed on the 
carrier, while the second chip(s) is/are placed on the continu 
ous insulating layer. For example, the continuous insulating 
layer may be expandable or elastic. 
The term “continuous layer may particularly denote a 

layer, e.g. of an insulating material, which is formed as a 
single continuous homogenous layer, e.g. a single laminate 
layer. In a continuous layer no discontinuous change between 
different subsections is present. Thus, it has to be distin 
guished from a layer which is formed by different subsections 
or different Sublayers, e.g. a Subsection comprising an adhe 
sive and another one comprising a prepreg, for example. 
The term “over may particularly denote, that one element 

or layer is arranged on one side of another element or layer but 
not necessarily direct on the another element or layer. That is, 
the term “over does not exclude that other layers or elements 
are arranged between. 

According to an exemplary embodiment of the chip 
arrangement the carrier comprises an electric conductive 
material. 

In particular, the carrier may consist of an electric conduc 
tive material. For example, the carrier may be a lead frame or 
a metal carrier. Examples for materials, which may be used, 
are metal (e.g. copper, silver, or aluminium), conductive plas 
tic and conductive ceramics, or the like. However, alterna 
tively non-conductive materials may be used for the carrier, 
e.g. (non-conductive) plastic or (non-conductive) ceramics. 
Preferably the chip arranged over or on the carrier is electri 
cally connected to the carrier. 

According to an exemplary embodiment of the chip 
arrangement the insulating layer comprises a material which 
has a melting temperature of above 200°C. 
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In particular, the melting temperature may be above 250 
C., e.g. at least 260° C. which is a temperature which is often 
used for soldering processes. When using an insulating mate 
rial having a melting or decomposing temperature above the 
soldering temperature it may be possible to perform soldering 
steps afterwards without damaging the insulating layer. 

According to an exemplary embodiment of the chip 
arrangement the insulating layer comprising at least one 
material out of the group consisting of a thermoset material; 
a thermoplast material; a rubber material; and a mixture 
thereof. 

In general, the used materials may be materials having a 
melting or decomposition temperature above 200°C. In par 
ticular, the thermoplast or plastomer material may be high 
quality material. High quality material may particularly 
denote a material having a melting or decomposition tem 
perature above 200° C., in particular above 250° C., e.g. 
above 260° C. 

According to an exemplary embodiment of the chip 
arrangement the continuous insulating layer is a laminate 
layer. 

In particular, the continuous insulating layer may consist of 
a homogenous material. Thus, it has to be distinguished from 
a layer which is pieced together. 

According to an exemplary embodiment the chip arrange 
ment further comprises an encapsulation layer which is 
arranged over the at least two chips. 

In particular, the encapsulation layer may be formed by or 
may comprise a mold material and/or may be formed by a 
further (continuous) layer, e.g. a laminate layer, which is 
arranged over the at least two chips and forming a part of a 
passivation of the chip arrangement. The encapsulation layer 
may have a thickness between 10 micrometer and 400 
micrometer, preferably in the range between 20 micrometer 
and 200 micrometer. 

According to an exemplary embodiment the chip arrange 
ment further comprises interconnections extending through 
the encapsulation layer. 

In particular, the chip arrangement may only comprise 
interconnections extending through the encapsulation layer. 
That is, the carrier may be free of any interconnections 
formed through the carrier. 

According to an exemplary embodiment of the chip 
arrangement the continuous insulating layer is adapted to act 
as an adhesive material for the at least one of the at least two 
chips. 

According to an exemplary embodiment of the chip 
arrangement the carrier has a thickness in a range between 
100 micrometer and 1,000 micrometer. 

In particular, the carrier may be a leadframe or a laminate 
layer. However, it is preferred that the carrier is not a common 
printed circuit board. That is, the term “carrier may particu 
larly denote any Substantially two-dimensional element or 
Support which is self-supporting or rigidly enough to Support 
itself and chips arranged on the same, but is not formed by a 
printed circuit board. 

According to an exemplary embodiment of the chip 
arrangement the continuous insulating layer is arranged on at 
least three sides of the first chip. 

In particular, the continuous insulating layer is covering the 
first chip on at least three sides, e.g. on five sides. For 
example, the continuous insulating layer may cover the first 
chip on all sides except on the side where the first chip is 
arranged on the carrier. 

According to an exemplary embodiment the chip arrange 
ment further comprises an encapsulation layer. 
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4 
According to an exemplary embodiment of the method for 

manufacturing a chip arrangement the continuous insulating 
layer comprising a material which is adhesive when the sec 
ond chip is arranged on the continuous insulating layer. 

In particular, the material may be a precured material. 
Examples for the precured material may be, e.g. a precured 
thermoset material, a precured high quality thermoplast plas 
tomer material. 

According to an exemplary embodiment the method for 
manufacturing a chip arrangement further comprises arrang 
ing an encapsulation layer on top of the second chip before the 
continuous insulating layer is arranged on the first chip. 

According to an exemplary embodiment the method for 
manufacturing a chip arrangement further comprises arrang 
ing an encapsulation layer on top of the second chip during 
the arranging of the continuous insulating layer on the first 
chip. 

In particular, the encapsulation layer may be a lamination 
layer or lamination sheet. According to this embodiment, the 
encapsulation layer and the continuous insulating layer are 
simultaneously arranged on the first chip and the carrier. 

According to an exemplary embodiment the method for 
manufacturing a chip arrangement further comprises opening 
of the encapsulation layer after it is arranged over the carrier. 

In particular, the encapsulation layer may be structured by 
forming Vias, through holes, trenches, wells or the like, which 
may afterwards be filled by a metallization or by an electri 
cally conductive material for forming conductors, for 
example. 

According to an exemplary embodiment of the method for 
manufacturing a chip arrangement the opening of the encap 
sulation layer is performed by a laser. 

Alternatively or additionally the opening may be per 
formed by etching or any other process step suitable to pro 
vide Vias or through holes extending through the encapsula 
tion layer. 

According to an exemplary embodiment of the method for 
manufacturing a chip arrangement a plurality of second chips 
is arranged on the continuous insulating layer. 

For example, the arranging of the plurality of second chips 
may be performed simultaneously, e.g. by arranging a wafer 
comprising a plurality of chip, e.g. power chips and/or logic 
chips on the continuous insulating layer. Alternatively, the 
plurality of chips may be placed Subsequently or separately 
from each other on the continuous insulating layer. After 
arranging the plurality of second chips on the continuous 
insulating layer the same may be expanded so that the second 
chips have a predetermined distance from each other. It 
should be mentioned that also a plurality of first chips may be 
placed on the carrier either simultaneously or Subsequently. 

According to an exemplary embodiment the method for 
manufacturing a chip arrangement further comprises a singu 
larizing step. 
By singularizing a plurality of chip arrangements may be 

formed each including at least two chips, e.g. at least one or 
two power chips and at least one logic chip. In particular, the 
singularizing may include an expansion process. For 
example, the carrier and/or the continuous insulating layer 
may comprise or may be formed by an expandable material 
which can be expanded increasing a pitch between the chips 
arranged side-by-side. 

Summarizing a gist of an exemplary embodiment may be 
to provide a chip arrangement, e.g. a bridge circuit compris 
ing at least one halfbridges and at least one driving circuit, 
comprising a lamination or encapsulating layer on an upper 
major Surface and a lower major Surface of chips which are 
arranged or placed on a carrier or chip carrier and electrically 
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connected with other chips arranged on the carrier as well. 
The continuous insulating layer may thus form an insulation 
layer between different chips arranged or fixed to the carrier 
and additionally as a protection or cover layer for chips 
already arranged on the carrier. In particular, a multi-chip 
arrangement may be formed. 

Various of the exemplary embodiments of the chip arrange 
ment or the method of manufacturing a chip arrangement may 
provide one or several of the following advantages. When 
using the continuous insulating layer it may not be necessary 
to use an additional or specific adhesive for fixing chips on the 
carrier. This may be in particular true when using a precured 
thermoset or thermoplast material. Additionally, it may be 
possible to provide an insulating layer having a homogenous 
layer thickness and thus providing homogenous isolation 
strength. In addition it may be possible to choose the material 
of the continuous insulating layer according to the needs, e.g. 
materials providing a high isolation strength. It may further 
be possible that the materials of the different layers are tai 
lored to each other, in particular with respect to the coefficient 
of thermal expansion (CTE) and/or with respect to the coef 
ficient of elasticity. Thus, it may be possible that the chip 
arrangements may have an improved reliability. In case also 
sidewalls of the chips are covered by the continuous insulat 
ing layer it may be possible that metal components of the 
chip, e.g. contact pads, may not react to other components or 
materials of the chip arrangement, e.g. forming of CuSi may 
be reduced. According to specific embodiments it may be 
possible to reduce or eliminate the usage of prepreg materials 
between chips or as a part of an encapsulating layer. The 
continuous insulating layer may also provide a complete cov 
ering of the bottom or lower side of the chips. Furthermore, 
the use of a continuous insulating layer may enable and sim 
plify a parallelization of the manufacturing method. 
The following detailed description refers to the accompa 

nying drawings that show, by way of illustration, specific 
details and embodiments in which the invention may be prac 
ticed. 

FIG. 1A shows a first step 150 of a manufacturing method 
of a chip arrangement, e.g. a bridge circuit, according to an 
exemplary embodiment. In particular, a plurality of chips 
101, e.g. power-chips are arranged on a carrier 102, e.g. a lead 
frame or conductive carrier, and electrically connected to the 
same. The chips may be soldered or bonded, e.g. at a tem 
perature above 300° C., to the carrier or fixed to the carrier by 
an electric conductive material 103, e.g. an electrically con 
ductive adhesive, nanopaste or the like. 

FIG. 1B shows a second step 151 of the manufacturing 
method. In particular, a plurality of further chips 104, e.g. 
logic chips, driver chips, memory chips or sensor chips, 
which should be insulated from the plurality of chips 101, are 
arranged or placed on a continuous insulating or dielectric 
layer 105, e.g. a laminate foil, having a thickness between 5 
micrometer and 50 micrometer, in a predetermined distance 
or pitch. The dielectric layer 105 may comprise or may con 
sist of a precured thermoset material or high quality thermo 
plast material. The dielectric layer or laminated foil 105 may 
be filled or unfilled and/or may be fiberglass reinforced. 

FIG. 1C shows a third step 152 of the manufacturing 
method. In particular, a further laminate layer or laminate 
sheet 106 may be provided having a thickness of about 20 
micrometer to 200 micrometer and may comprise the same or 
a different material as the dielectric layer 105. Optionally, the 
laminate layer 106 may comprise a plurality of sublayers. 
107. 

FIG. 1D shows a fourth step 153 of the manufacturing 
method. In particular, the further laminate layer 106 is 
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6 
arranged on the plurality of further chips 104 and is fixed to 
the dielectric layer 105 by a positive fit and/or adhesively joint 
under pressure, e.g. 100 kilopascal to 10,000 kilopascal, and/ 
or increased temperature, e.g. at a temperature between 150° 
C. and 300° C. Thus, the plurality of further chips 104 are 
encapsulated on both sides. 

FIG. 1E shows a fifth step 154 of the manufacturing 
method. In particular, the multilayer structure of FIG. 1D 
(double side laminated chips or devices) is fixed to the carrier 
101 and the plurality of chips 101 arranged thereon by a 
positive fit and/or adhesively joint under pressure and/or 
increased temperature. The result, a compound composite 
107 of this fifth step is shown in FIG. 1F. 

FIG. 1G shows the result of the sixth step 155 of the 
manufacturing method. In particular, the compound compos 
ite 107 may be processed further by common process steps, 
e.g. Vias, through holes and/or trenches may be formed and 
filled afterwards by a metallization 108, forming electrical 
connections, interconnections and/or redistributions to the 
encapsulated chips. 

FIG. 1H shows the result of the seventh step 156 of the 
manufacturing method. In particular, the compound compos 
ite 107 may be separated or singularized so that a plurality of 
multi-chip arrangements 109 is formed. Preferably each chip 
arrangement may comprise at least two first chips arranged on 
and electrically connected to the (electrically conductive) 
carrier, and at least one second chip arranged between the two 
first chips and electrically isolated from the two first chips by 
the continuous insulating layer. The two first chips may form 
a half-bridge while the second chip may be a driver chip or 
comprise a driving circuit. 

FIG. 2 shows a part of an alternative method of manufac 
turing method of a chip arrangement. In principle the alter 
native method may be similar to the method described in 
connection with FIG. 1A to FIG.1H. However, the fourth and 
fifth steps 153 and 154 may be performed together. That is, 
the arranging of the laminate sheet 106 onto the dielectric foil 
105 (having the plurality of chips 104 placed thereon) is 
performed simultaneously with the arranging of the dielectric 
foil 105 onto the carrier 102. Other manufacturing steps may 
correspond to the exemplary embodiment described in con 
nection with the exemplary embodiment of FIG. 1A to FIG. 
1H. 

It should be noted that the plurality of further chips 104 
and/or the plurality of chips 101 may be placed or arranged on 
the dielectric foil 105 and the carrier 102, respectively, by a 
pick and place process, i.e. as single chips. Alternatively they 
may be arranged in a parallel process, e.g. in form of placing 
a wafer on the dielectric foil 105 or carrier 102. When using 
this parallel technique it may be preferred to arrange an 
expandable sticky lamination foil onto the wafer comprising 
singularized chips (e.g. singularized by expanding a so called 
sawing foil), i.e. performing a re-lamination step. The 
expandable lamination foil may then be expanded so that a 
predetermined pitch between the single chips is achieved. 
Afterwards the expanded lamination foil comprising the sin 
gularized chip may then be connected to the dielectric foil 105 
and then to the carrier 102. 
FIG.3 shows a simplified flowchart of a method of manu 

facturing a chip arrangement 300. In particular, the method 
may comprise arranging or fixing a first chip, in particular a 
semiconductor chip, e.g. a logic chip, power chip or a half 
bridge circuit, on a carrier, e.g. a lead frame or conductive 
carrier 301. Additionally, the method comprises arranging a 
second chip, e.g. a driver circuit or driver chip or a memory 
chip or a sensor chip, on a continuous insulating layer 302, 
which is then arranged on the first chip which is already 
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arranged on the carrier 303. Optionally the multilayer struc 
ture is processed further, e.g. by arranging an encapsulation 
layer onto of the second chip, forming holes and/or trenches 
in the encapsulation layer, forming interconnections in the 
holes and/or trenches, and the like. Thus, a multi-chip 
arrangement or device may be formed, wherein the chips are 
electrically isolated from each other by a continuous insula 
tion layer arranged between the chips. 

It should be noted that the term “comprising does not 
exclude other elements or features and the 'a' or 'an' does 
not exclude a plurality. Also elements described in associa 
tion with different embodiments may be combined. It should 
also be noted that reference signs shall not be construed as 
limiting the scope of the claims. While the invention has been 
particularly shown and described with reference to specific 
embodiments, it should be understood by those skilled in the 
art that various changes in form and detail may be made 
therein without departing from the spirit and scope of the 
invention as defined by the appended claims. The scope of the 
invention is thus indicated by the appended claims and all 
changes which come within the meaning and range of equiva 
lency of the claims are therefore intended to be embraced. 
What is claimed is: 
1. A chip arrangement comprising: 
a carrier, and 
at least two chips arranged over the carrier each chip com 

prising a top surface, a bottom Surface and a lateral 
sidewall extending therebetween; 

wherein a continuous insulating layer is arranged between 
the carrier and at least one of the at least two chips, and 
further vertically extends between the lateral sidewalls 
of the at least two chips. 

2. The chip arrangement according to claim 1, wherein the 
carrier comprises an electric conductive material. 

3. The chip arrangement according to claim 1, wherein the 
insulating layer comprises a material which has a melting 
temperature of above 200° C. 

4. The chip arrangement according to claim 1, wherein the 
insulating layer comprising at least one material out of the 
group consisting of 

a thermoset material, 
a thermoplast material; 
a rubber material; and 
a mixture thereof. 
5. The chip arrangement according to claim 1, 
wherein the continuous insulating layer is a laminate layer. 
6. The chip arrangement according to claim 1, further 

comprising an encapsulation layer which is arranged over the 
at least two chips. 
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7. The chip arrangement according to claim 6, further 

comprising interconnections extending through the encapsu 
lation layer. 

8. The chip arrangement according to claim 1, wherein the 
continuous insulating layer is adapted to act as an adhesive 
material for the at least one of the at least two chips. 

9. The chip arrangement according to claim 1, 
wherein the carrier has a thickness in a range between 100 

micrometer and 1,000 micrometer. 
10. A chip arrangement comprising: 
a carrier; 
a first chip arranged on the carrier, 
a second chip arranged on a continuous insulating layer 

and beside the first chip, wherein the continuous insu 
lating layer is arranged over the first chip. 

11. The chip arrangement according to claim 10. 
wherein the continuous insulating layer is arranged on at 

least three sides of the first chip. 
12. The chip arrangement according to claim 10, further 

comprising an encapsulation layer. 
13. Method of manufacturing a chip arrangement, the 

method comprising: 
arranging a first chip on a carrier; 
arranging a second chip on a continuous insulating layer; 

and 
Subsequently arranging the continuous insulating layer on 

the first chip arranged on the carrier; 
wherein a plurality of second chips is arranged on the 

continuous insulating layer. 
14. The method according to claim 13, 
wherein the continuous insulating layer comprising a 

material which is adhesive when the second chip is 
arranged on the continuous insulating layer. 

15. The method according to claim 13, further comprising: 
arranging an encapsulation layer on top of the second chip 

before the continuous insulating layer is arranged on the 
first chip arranged on the carrier. 

16. The method according to claim 13, further comprising: 
arranging an encapsulation layer on top of the second chip 

during the arranging of the continuous insulating layer 
on the first chip arranged on the carrier. 

17. The method according to claim 15, further comprising 
opening of the encapsulation layer after it is arranged over the 
carrier. 

18. The method according to claim 17, wherein the opening 
of the encapsulation layer is performed by a laser. 

19. The method according to claim 13, further comprising 
a singularization step. 

k k k k k 


